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Schematic of nutrient retention in a
riparian buffer.
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“... an average nitrate concentration
reduction of 91% for water actually passing

through a buffer root zone ...”
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Question:

Could reconnecting tile flow to riparian
buffers remove substantial amounts of nitrate
before it reaches surface waters?




I|l.!n-..||||.;||||.:|||..lnl.:llllli“l““”"I
e b e

ARG

abh 4ab ab ab 4b 4b 4b 4bh 4b



I|l.!n-..||||.;||||.:|||..lnl.:llllli“l““”"I
e b e

ARG

abh 4ab ab ab 4b 4b 4b 4bh 4b



INqLISIa

adid uoi

Control NI AT T
e I D

abh 4ab abh abh 4b 4b 4b 4h 4b




NqLasig

adid uoi

IIl.!I"..Inl..IIII.!nh.lnI..I" I‘ | | |
"l' l ll |
. -

Control
box

(IR

abh 4ab abh abh 4b 4b 4b 4h 4b




nNQuISIq

adid uoi

Control NI AT T
e I D

abh 4ab abh abh 4b 4b 4b 4h 4b










Does it work?



Bear Creek Saturated Buffer

3 chamber control

0 80 160







&

ot

2%




~,
-~
~
~,
e
al
-
e,
™
.,
S
S
~,
~

0 37.5 49 150

== e ~,
Meters







i
:
|

Q

o et ,
‘*\'Q\p {J\\"»ff{:




Results for Bear Creek site
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Water and cumulative nitrate diverted through buffer in 2011
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Water and cumulative nitrate diverted through buffer in 2011
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Water and cumulative nitrate diverted through buffer in 2012
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Fate of Nitrate in Buffer
Well Data

Distance

Transect Well from tile Date - 2012
# # (m) 27-Mar 2-Apr  10-Apr  16-Apr  23-Apr 7-May 14-May 21-May 4-Jun
--------- NO5 (Mg N L) mmmmmmmm e
1 01 5.7 3.8 6.9 4.6 6.1 8.4 9.7 8.4 9.8 10.6
1 02 12.7 <0.3 <0.3 0.8 0.9 0.5 0.5 2.4 3.1 4.7
1 03 18.9 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 <03
2 04 5.7, 0’)” <03e@ <03 <0.3 <03 <03 <03 <03 pg<o0.3
. 2100% nitrate removal::
2 06— \A/ S 2088 W@ A W D3B8 S W L 803
3 07 6.6 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 2.7
3 08 14.1 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 <03
3 09 22.9 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 <03
4 10 6.0 <0.3 <0.3 <0.3 <0.3 <0.3 0.6 0.6 0.5 2.4
4 11 14.1 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 <03
4 12 22.2 <0.3 <0.3 <0.3 <0.3 <03 <03 <03 <03 <03
Field 14.1 13.2 13.4 15.1 14.9 15.9 14.7 16.3 15.8
Bear Creek 7.3 4.8 5.5 12.6 12.7 11.0 12.6 12.7 11.5
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Economics

For Bear Creek, we installed 1,100 ft of 4 in. tile at a cost of
S2,508 @ $2.28 per foot installed. The control box was
$1,120 installed. Another $100 would typically be required
for design work for the system.

Assuming a 20-yr life expectancy for the system at 4% interest
would add about $1,460. Thus, the total cost of the
installation will be $5,188 over 20 yr or $259 per year.

We removed an average of 168 kg (371 lbs) of nitrate-N over
the first three years at Bear Creek.

Thus, the annual cost per kg N removed for this prototype
system was $1.54/kg ($0.70/Ibs) nitrate-N removed.

This cost is very competitive with estimates for other nitrate
removal practices such as constructed wetlands ($2.91/kg)
and fall planted cover crops ($6.77/kg).



Summary

*First 3 years show that diverting tile flow

739-1

into riparian bUfferS Can remove aII the NATURAL RESOURCES CONSERVATION SERVICE
nitrate that is diverted into them e
*We diverted 55% of the flow from a field

tile draining ~25 ac o care

General Criteria Applicable to All Purposes
sic and ¢

*The cost of the practice is comparable to
other N removal practices skt

PURPOSE

*Practice shows potential of preventing > 18
million Ibs of N from entering IA streams
each year

*New Interim Conservation Practice
Standard

NRCS, IOWA
s Conservation Service July 2012




Design Considerations
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Soil Considerations

To support denitrification:

*Soil needs to be high in
organic carbon




Soil Considerations

To support denitrification:

*Soil should not be too
permeable (sands — |
gravels) nor
(heavy clays) Z




Buffer Width (biological limitation)
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Phase Il

Expanding study by installing saturated buffers at 15 new sites in M, IA, IL,
and IN (FSA & NRCS CIG — Agricultural Drainage Management Coalition)
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Phase Ill

Watershed demonstration projects focusing on adoption of practices
outlined in the lowa Nutrient Reduction Strategy

WQI HUC12 Watershed Applications




Thank you

Dan Jaynes
515-294-8243

dan.jaynes@ars.usda.gov
http://www.ars.usda.gov/pandp/people/people.htm?personid=2789
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